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"BROA is a traditional type of sourdough bread, whi€h is manufactured at the farm level in Northern Portugal in the absence of a starter cultu_ri', following ancient manufacture
|

tocols. The dough is produced from maize and rye flours, and inoculation thereof is via a given ameunt of previously fermented dough, kept covered from batch tebatch.

m
The manufacture of BROA has important impacts, from b(:i“w'economic and social standpoints, but a long way Is yet to be tracked before suchlspeciality food can be officially certified. '
. To this goal, a thorough microbiological study ofisourdoug as’ade, which has shown that It contains a diverse, Lanique and rather complex wild microflora. Toﬁl viable counts for a=
wide group of microorganisms were obtained after inoculation _of .s'burdough samples, supplied b¥ several traditionz_al producers in Nﬂthern Portugal, on 19 selective culture media,
*which were in turn incubated under a total of 22 distinct conditior'l'sﬂc_ﬂiiioorganisms encompass easts, mol_ds,_Gram' rc‘ds,.Gram+ rods (endospore-forming and nonsporing),
\Gram? cocci (catalase* and catalase’), and general mesophilic and thermiphil_ic_v.iiﬂe fUIHE (VEgetati\_/ and'spgres). n
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IThe main_con sion was that samples of sourdough cannot be distinctly.separated by region, in terms of microbiological quantita‘ti\./e and qualitative profile; however relationships
could at tim pointed out. .
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Samples of sourdough (s) were taken from producers in ' In order to check fer the existence of a wide diversity of microorganisms, a large number of culture media and incubation conditions were selected, according to the

different geographical points (LIL,...,XV) ‘and In two g schematic procedure showed below:
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different periods, the cold (c) and warmm (w) seasen
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ALTe VINgle , | Group | | cond 'lfIHns
SASTO) medium m Staphylococcus — BPM  ( T=37°C;48h; I
\ | . ur | Eonal!lons | : T=37°C: 24n o onditions U aerobiose
. N medium Enterobacteriaceae VRBDA = . erobiose ¥ TR EM & T=30°C: 24-48h:
“Viana dof _ i ) = — -
=30°C; 5 Bacillus cereus || T=37°C; 48h; PCAF aerobiose
‘ T=30°C; 24- SRS PAB | | T=30°C; 48h; aerobiose '
2Yls TSA W 48h; aerobiose T=30°C; 48-64h;
= SOUNITS bi — T=37°C; 48h; Streptococeus | | M17  {  anaerobiose
= (COUNIS; aerobiose FyTE—— Herella | | T=30°C; 24-48n. Bacillus - _aerobi’ose ’ (Lactococcus)
AVINTES i VALE Do) SOUSA agar serobiose = Cocoocons | LA L T=30°C; as-ean
T=30°C; 48h; " _ || T=30°C; 64h; anaerobiose
1 oL YEDCA 1 serobiose Alcaligenes ANAYES (— T730°C;24-48h; Clostridium REM anaerobiose
L:l SUB-REGIONS m aerobiose Streptococcus KF T=37°C: 48-64h:
- and : 2 T=30°C; 64h; R B |
- Shi : Lactobacillus MRS — Enterococcus anaerobiose
m— —— Molds temece)?aTure' Salmor\l(ella_, Shigella; viE aerobiose ( )
2 ZONES/sub-region . i ersinia - MacConkey |-  T=37°C; 24h; L || T=37°C: 48-64h:
9 s a:je;:)kblose, (and other facultative anaerobiose —nierococews A anaerobiose
2 PRODUCERS/zone anaerobe coliforms) ]
B Leuconostoc [ MSE T=30°C;48-64h;
.- aerobiose
RESULTS and DISCUSSION i .ﬂ
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Total Counts - Good correlations were found a ung all
12 sporulated forms - TSA (30 and 55°C), BCM and 12 o
T TSYES), except RCM,Spores =

- There is-a low correlation between the Gram*
Catalase * cocci Staphylococcus (BPM) and the
Gram® catalase - cocci (remain media)
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Eii i I_‘! ) - FM and PCAF, both for Micrococcus, exhibit
> : E i high correlation (70%); however, there Is also a
= 1 [ = E 5
. i i - High correlation is observed between VRBDA, ’ o . A ny o wgh correlation with BCM,Veg and ANAYES,
my ") W ~ o IB W | PAB and MacConker media (>93%), and also | hich can indicate a low selectivity for these
a i B i " between HA and ANAYES (93%) Co R media
onaiuaons . . c
Oslc Oslw  @slic  Esliw  Oslve  Oslvw Osve ®sVic ®sViw OsVilc OsVilw BsVillc - Some high correlations exist involving Gram- E?VC...W Ez:;’(vc E:;CW Ez;lzv :z;(\\/; Ez;\f\é\/ Ei:(/(;w Ez\xl:fc e - MSE has good correlations with other media for

OsXllw OsXlllc OsXlllw BEsXIVc

I. msVIliw OslXc OsIXw MWsXc B sXw B sXlc EsXlw OsXllc OsXllw OsXlllc OsXlllw BsXIVc
EsXIVw BsXVc BEsXVw BEsXViw BsXVIiiw

Gram* coccl, and either TSYES and HA. It is

somewhat usual to find Bacillaceae growth in
media for Micr ceae

rods and Gram® cocci BsXIVw BsXVe BsXVw OsXViw BsXViw
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Yeasts and Molds - Yeast coupts ‘on YEDCA and RBCAB are well | 12 ———
12 correlated. Newvertherless, the first medium is more l . >
" selective to yeasts and the other to molds - T T —
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= I o - - Mold counts in these.two media do not correlate : " 3 i i i bl ) ji -
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0 10 7 —i BPM FM PCAF M17 LSA KF KEAA MSE ‘
YEDCA, YEASTS YEDCA, MOLDS RBCAB, YEASTS RBCAB, MOLDS 2 4 . = — i = i Conditions
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Conditions <§ r i _ = i i Oslc  Oslw  ®@slic  ®sliw  Oslve Oslvw Osve BsVic BsViw BsViic OsVilw BsVillc
5 6 T__] TL_ T et i I i - T EsVIIiw OsIXc OsIXw BEsXc W sXw EsXlc @EsXlw OsXllc OsXllw OsXlllic OsXllIw B@sXIVc
Oslc Oslw @slic ®sllw  OsiVe Oslvw OsVe BsVic HEsViw OsVile OsViiw BsVilic tL) T I I Himm I + L _ T BsXIVw EsXVe BsXVw BsXViw BsXVIw
BsVIHw OslXc OsiXw B#sXc BsXw BEsXic @sXlw 0OsXllc OsXllw OsXlllc OsXlliw BsXIVc S 4 6 T ] T AT =k ] i
BsXIVw BsXVe BsXVw EsXViw B sXVIiw - | H’
m , it At - A good ationgwas found between BCM,Veg and TSYES,\Weg (4 and aspoor
1 5 I E correlation actobacillus (MRS) and Clostridium (RCM,Veg). lly, BCM and
0 : 3 : i TSYES are both ctive to Bacillus genera, but BCM is more specific to Bacillus

BCM, VEG BCM, SPO TSYES, VEG TSXES, SPO MRS RCM, VEG RCM,;SPO | cereus

o
- There are high correlations between BCM and TSYES, and some culture media for

Gram™* cocci: it 1S common to find sinergisms between some strains belonging

Conditions

Oslc Oslw Esllc Esllw OslVc Oslvw 0OsVc EmsVic EsViw OsVilc OsVilw BEsVilic
BEsVIliw OslXc OsIXw MEsXc W s Xw B sXlc EsXlw OsXllc -OsXllw OsXlllic OsXlllw BsXIVc

BsXIVw BsXVe EsXVw BsXViw B sXVilw Gram* cocci and Gram* rods
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Correlations Circle on Axes 1 and 2 (43%) - Variables from each cluster (with high positive or negative correlations) do not allow a Observations on Axes 1 and 2 (43%) - Sourdoughs I and Il (from Paredes de Coura) lie close together;
1 good distinctioffof the objects studied, in termas of 10g(CFU/gpe) 7 ) the same happens with sourdoughs V and VI (Melgago), but not
A | Variabl R lati ld defi h hat deedlimi h ] with IV (also from Melgaco). Except for [ sample sVIw, all
] | - SRR - arlg‘?‘ . W';, d°V¥ N atlo.n ‘I%)XV eglone _thevaé(eBle':Aag(yescrlm_mhatéBaCmA(\)grll\g/jl tl de i . sourdoughs coming from Alto Minho Region ducers | to VI)
- : " acas,voLs N RoICCHSTUEIEC, TgpIarice: ,Veg, S0t A (37t i . are positioned on semi-negative axis of PC 1
S N r T Rduves (5%0); TSA,Veg;55°C witheRBCAB, Yeasts (-3%o) or with BCM,Veg (8%); TSA,Spo,55 . _
P / Jsadpo,58 'SE;SO BOM,VES \ with VRBDA (0.3%), YEDCA,Malds (-9%), RCM,Spo (2%), KF (-3%), HA (-4%), or = - In the Basto region (producers VII to ughs from C
S 0 e with Mac (4%). However, the best 2 axis are obtained with the Principal Components S e | v Cabeceiras de Basto (producers VII and h ]
3 i \ ® TSA, VEG, 30 .HA.. '\./ENEAY (PC) 3 0t 5 .SXW:.";;?VNC @5 Xy :W t .:SXVC { Seml-pOSItlve aXIS Of PCl’ Sa‘m - aSt r
04 =X — % To O | SR - a0 ) - . . L (producers 1X and X) are but somehow separated
06 IR L o - M e ! ’ ’ ! are tne Pl giiSiCRasis 2 EA AT . Samples fro e Basto region have, consequently,
R | / more positive contribution for PC1 (¢. ¢.>72%), and VRBDA and PAB for PC2 (68 _3 et comin cBEEEL 1o N
| and 65%, respectively) ) |
1 08 08 0.4 02 0 02 04 06 08 1 N & = 4 2 0 2 4 6 : o |- In the Vale do Sousa region (producers Xl to XIV), sourdoughs
Axes L (GRS B - O Axes 1 (30%) from Lousada (XI and XII) are close, except sXlc. From Penafiel
— = : fofo : Xl and XIV h Xl is distant f the oth
- First PrincipalComponent (PC1), expl % of the variance in the initial matrix, whereas PC2 explains 13% - Looking at the plot of observations on axes 1 and 2 (or score plot), | o ) Sw > FRPtAnERIron i oapgichs
51 2 aes toncthor desc : t - R w me R W e N B e it can be concluded ghat there is a considerable variability for each | Pelonging to that'regio
- an ogether describe cumula ercentage) of the total variance in the initial matrix. High order PCs therefare influence less than 0 TR 9 G : ] B
oy 7 o " ge) J 0 producer in different seasons (“c” and “w”) - Samples from Avuts, analysed in different seasons (XVc and
_ ! | ok _ i .l N _ | B _ _ - Sample sIVVwhas, in general, the lowest counts in the majority of XVw), have very different obial parameters
- First 9 PC’s explain 86% of the variance: it was possible to reduce the 22 initial variables to only 9, with a minimal loss of |r:ormat|on the ﬁ_uri_n_edi&(l_n the correlation circle, they are positioned in | - jndustrial sarn TSGR Ya) BMyery similar
- Some clusters can be defined from the correlation circle p 1 and 2 (or loading plot). For instance (by Correlation coeficient (c. c.), and decreasing the:semi-positive axis of CP1 :
order): N _ B _ ~ | - Itcan be concluded th@t samples from each region can not be easy
' q - The isolated position of sXlc Is because it'is the only sample with | separated, in terms icrobiological parameters; however, in: s
= TSYES,Veg with PCAF, FM, BCM,Veg, LSA, MSE, ANAYES, Mac, KEA%W .C.> - EE B YEDCA,MOIdS values many cases, a relati Sh|p be found
‘. = BPMwith TSYES,Veg, Mac, VRBDA, PCAF, RCM,Veg, PAB, TSA,Spo,30, RCM,Sp0, BCM,Spo (c. ¢. >33%); -‘ - Sample sXVc has the highest TSYES,Veg counts
= ElM,Spo with TSA,Spo,30, TSA,Spo55, TSYES,Spo (C. ¢. >38%); l.
= RBCAB, Yeasts and YEDCA, Yeasts with c. ¢.234% L
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